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139Endovascular recanalization of the superior
mesenteric artery in the context of mesenteric
bypass graft infection
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Mesenteric prosthetic graft infection is a rare and challenging clinical scenario. A patient is described who developed
recurrent abdominal pain after occlusion of an iliomesenteric prosthetic bypass. Endovascular recanalization of the native
superior mesenteric artery, which had been occluded for more than 10 years, was accomplished using axillofemoral
through-wire access and a steerable guiding catheter. The infected prosthetic was then explanted and his graft-enteric
ﬁstula repaired. Technical and strategic considerations are discussed. (J Vasc Surg 2013;57:1398-400.)To our knowledge, survival after mesenteric graft infec-
tion has not been previously reported. We describe a novel
approach to the treatment of graft-enteric ﬁstula resulting
from a previously placed retrograde iliomesenteric bypass.
Endovascular recanalization of the chronically occluded
superior mesenteric artery (SMA) proved to be a favorable
strategy that facilitated bowel viability during removal of
the infected prosthesis and throughout the complicated
postoperative period.
CASE REPORT
A 63-year-old man presented with a 2-week history of abdom-
inal pain, food intolerance, and 15-pound weight loss. His past
medical history was remarkable for a curative total gastrectomy
with roux-en-Y esophagojejunostomy for T2N3aM0 (stage IIIA)
gastric adenocarcinoma in 1997. He developed mesenteric
ischemia secondary to SMA thrombosis in 2002. A retrograde
bypass from the right common iliac to the mid-SMA in a “reverse
C” conﬁguration using a 6-mm ringed polytetraﬂuoroethylene
graft was done to avoid adhesions from his prior foregut surgery.
A segmental ileal resection was performed the next day during
a second-look laparotomy. He was healthy for the next 10 years
until this episode of abdominal pain.
At presentation, his white blood cell count was 8000/mL.
Computed tomography angiography (CTA) revealed the chronic
SMA occlusion and thrombosis of the prosthetic bypass (Fig 1,
CT). The celiac artery was severely stenotic; the inferior mesenteric
artery was patent. No overt radiographic ﬁndings to suggest graft
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8Despite the 10-year-old occlusion, recanalization of the native
SMA appeared technically feasible based on relative structural pres-
ervation of the vessel (Fig 1, CT). The left-arm high-brachial artery
was exposed under local anesthesia near the axilla to facilitate
prograde cannulation of the SMA. Initial attempts to cross the
occlusion using a series of sheath and catheter combinations
were unsuccessful. Common femoral access was achieved and
a 23-cm 6F sheath was placed in the abdominal aorta. A 0.035-
inch wire was snared from the groin. A 9F 55-cm sheath was
advanced from the arm with the wire under tension into the
descending thoracic aorta. By use of a through-and-through
100-cm 4F catheter, exchange was made to a 0.014-inch support
wire, establishing axillofemoral through-wire access. This was
crucial in providing adequate stiffness to combat side-to-side
movement. A 55-cm 8F Morph catheter (BioCardia Inc, San Car-
los, Calif) was advanced from the axillary sheath to the origin of
the SMA. Cannulation was ultimately accomplished using the
back end of a stiff Glidewire (Terumo, Somerset, NJ) and
Quick-Cross catheter (Spectranetics, Colorado Springs, Colo)
guided into the SMA by active deﬂection of the Morph catheter
toward the occluded oriﬁce. Intraluminal catheter placement in
the mid-SMA was conﬁrmed (Fig 1, XA). A 7-  57-mm LD
Express balloon-expandable stent (Boston Scientiﬁc, Natick,
Mass) was installed following predilation with a 4-  40-mm
balloon, resulting in brisk ﬂow from the aorta into the SMA.
On postprocedure day 2, he developed fever, abdominal
guarding, and leukocytosis. Repeat CTA demonstrated a new
ﬁnding of air within the 10-year-old bypass graft (Fig 2). Urgent
exploratory laparotomy revealed dense adhesions to the bile-
stained graft with erosion into the biliary roux limb near the fourth
portion of the duodenum (Fig 3). The graft was explanted in toto,
and autogenous saphenous vein patch angioplasty was performed at
the anastomotic sites. Resection of the involved bowel and primary
anastomosis was performed.
Persistent nausea and leukocytosis prompted CTA again on
postoperative day 10. The afferent biliary limb was massively dilated
just distal to the roux-en-Y jejunojejunostomy. Re-exploration
demonstrated inﬂammatory adhesions that had trapped the affected
bowel in a folded Z-conﬁguration; this obstructed segment of
jejunum was resected and treated with primary end-to-end
Fig 1. CT, Oblique multiplanar reformation of computed
tomography (CT) scan with sagittal view of 4-cm occlusion at the
origin of the superior mesenteric artery (SMA) (gray arrows) and
axial sections of the occluded polytetraﬂuoroethylene bypass (black
arrowheads) entering the mid-SMA. XA, Lateral aortogram with
axillofemoral through-wire access (large arrowheads), Morph
catheter, and Quick-Cross catheter within the lumen of the SMA
(small arrowhead). Angiographic image is scaled to reference
landmarks in the CT angiogram.
Fig 2. Maximum-intensity projection of computed tomography
(CT) angiogram after superior mesenteric artery (SMA) recanali-
zation showing SMA stent and the occluded ileomesenteric
bypass. Inset: Sagittal view of the cephalad-most curve of the
ringed polytetraﬂuoroethylene bypass, with air in the lumen of the
graft seen in direct contact with air in the adjacent duodenum.
Fig 3. Intraoperative photograph demonstrating bile-stained
polytetraﬂuoroethylene graft with erosion into the fourth portion
of the duodenum.
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cylic acid 81 mg/day and clopidogrel 75 mg/day. He is doing
well at home 8 months after discharge; repeat surveillance CTA
at 6 months revealed the stent to be widely patent.
DISCUSSION
Iliomesenteric graft infection secondary to enteric
erosion has not been reported previously. We speculate
that this is due to the high mortality of this complication,
as many regard it as a terminal event with no viable treat-
ment options. In this case, the diagnosis of graft infection
was not initially suspected. Iatrogenic injury was not
excluded until exploration clearly revealed the graft-
enteric ﬁstula. Successful native recanalization prior to
removal of the infected graft proved to be a serendipitous
sequence that facilitated survival of the patient without
ischemic bowel complications during the postoperative
period. This staged approach to graft explantation may
be the optimal method of dealing with this rare and chal-
lenging situation.
Management of mesenteric occlusive disease has shifted
to an endovascular-ﬁrst approach as practitioners havebecome increasingly proﬁcient at catheter-based techniques.
Good clinical outcomes have been reported with 1-year
primary and secondary patency rates of 40%-70% and
85%-95%, respectively.1-4 Bare-metal and covered stents
have both been used, with early data suggesting a possible
advantage to the covered variety.5 Although cardiopulmo-
nary complications and overall morbidity are higher with
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and mesenteric artery complications with percutaneous
approaches drastically increase the risk of subsequent death.1
Furthermore, the rate of reintervention is lower and the
durability of clinical beneﬁt is higher with open bypass.2,7
Patient selection for endovascular therapy is critical.
The presence of a chronic occlusion is not an absolute con-
traindication to an endovascular approach. The predomi-
nant limitation to catheter-based revascularization of the
SMA is the suitability of the vessel distal to the occluded
segment.
This case represents the beneﬁt of antegrade, axillary
artery-based access to the SMA. Treating ﬂush occlusions
is exceedingly difﬁcult from the femoral approach.8 Brachial
access for SMA occlusions is associated with a 22% access
complication rate9 that we believe can be avoided with direct
exposure of the high-brachial/low-axillary artery in the
upper arm. The incision adds a negligible amount of proce-
dure time and postoperative discomfort for the patient.
Alternatively, retrograde stenting techniques should be seri-
ously considered when laparotomy is required.10
The anatomic characteristics of the SMA oriﬁce have
a signiﬁcant impact on the potential complexity of the
support system. In cases where there is a limited or-
iﬁcial “lip” and attempts to cross the occluded SMA using
conventional guiding catheters have failed, the authors
believe that the combination of tensioned through-wire
axillofemoral access and a coaxial steerable guiding catheter
is a useful and stable platform to gain direct purchase into
an occlusion. Once this is accomplished, standard stenting
techniques can be applied.
The back end of a Glidewire can be a helpful adjunct
for sharp recanalization of a chronic occlusion.11 The tech-
nique should be attempted only by a skilled operator. It
should be reserved as a last recourse when conventional
techniques have failed and the clinical scenario merits
a more aggressive endovascular approach to avoid the risks
of open surgical intervention. Once the occlusion is
engaged with a catheter, the stiff wire should be replaced
with a soft-tip variety.
CONCLUSIONS
This is the ﬁrst report of the complication of graft infec-
tion by duodenal erosion of a retrograde prostheticmesenteric bypass. The outcome for this patient demon-
strates the principle that endovascular revascularization
of the native circulation provides a means of perfusing
a vascular territory, allowing removal of an infected pros-
thetic graft without distal ischemia. Axillofemoral through-
wire access and a steerable guiding catheter are useful
adjuncts when dealing with an SMA occlusion that proves
difﬁcult to cross.
REFERENCES
1. Oderich GS, Tallarita T, Gloviczki P, Duncan AA, Kalra M, Misra S,
et al. Mesenteric artery complications during angioplasty and stent
placement for atherosclerotic chronic mesenteric ischemia. J Vasc Surg
2012;55:1063-71.
2. Oderich GS, Bower TC, Sullivan TM, Bjarnason H, Cha S,
Gloviczki P. Open versus endovascular revascularization for chronic
mesenteric ischemia: risk-stratiﬁed outcomes. J Vasc Surg 2009;49:
1472-9.
3. Sarac TP, Altinel O, Kashyap V, Bena J, Lyden S, Sruvastava S, et al.
Endovascular treatment of stenotic and occluded visceral arteries for
chronic mesenteric ischemia. J Vasc Surg 2008;47:485-91.
4. Turba UC, Saad WE, Arslan B, Sabri SS, Trotter S, Angle JF, et al.
Chronic mesenteric ischaemia: 28-year experience of endovascular
treatment. Eur Radiol 2012;22:1372-84.
5. Tallarita T, Oderich GS, Macedo TA, Gloviczki P, Misra S,
Duncan AA, et al. Reinterventions for stent restenosis in patients
treated for atherosclerotic mesenteric artery disease. J Vasc Surg
2011;54:1422-9.
6. Sullivan TM, Oderich GS, Malgor RD, Ricotta JJ. Open and endo-
vascular revascularization for chronic mesenteric ischemia: tabular
review of the literature. Ann Vasc Surg 2009;23:700-12.
7. Van Petersen AS, Kolkman JJ, Beuk RJ, Huisman AB, Doelman CJA,
Geelkerken RH, for the Multidisciplinary Study Group of Splanchnic
Ischemia. Open or percutaneous revascularization for chronic
splanchnic syndrome. J Vasc Surg 2010;51:1309-16.
8. Malgor RD, Oderich GS. Technique of recanalization of long-segment
ﬂush superior mesenteric artery occlusions. Vasc Endovascular Surg
2011;45:733-7.
9. Sharafuddin MJ, Nicholson RM, Kresowik TF, Amin PB, Hoballah JJ,
Sharp WJ. Endovascular recanalization of total occlusions of the
mesenteric and celiac arteries. J Vasc Surg 2012;55:1674-81.
10. Pisimisis GT, Oderich GS. Technique of hybrid retrograde superior
mesenteric artery stent placement for acute-on-chronic mesenteric
ischemia. Ann Vasc Surg 2011;25:132.e137-e111.
11. Kjellgren O, Feld S, Loyd D, Schroth G, Anderson HV, Smalling RW.
Successful treatment of chronic total peripheral occlusions that failed
conventional techniques using the stiff backend of the Glidewire.
Cathet Cardiovasc Diagn 1995;36:360-3.
Submitted Jul 20, 2012; accepted Oct 3, 2012.
